Kinetics of HIV-1 interactions with sCD4 and CD4+ cells: implications for inhibition of virus infection and initial steps of virus entry into cells.
The mechanisms of human immunodeficiency virus (HIV-1) entry into CD4+ cells and HIV-1 inactivation by sCD4 were studied by analyzing the kinetics of inhibition of viral infection by sCD4 and the kinetics of fusion of CD4+ cells with intact virions labeled with the lipid fluorophore octadecylrhodamine (R18). sCD4 inhibited HIV-1 infection much more effectively when preincubated with virus prior to interaction with CD4+ cells than when mixed simultaneously with virions and cells. The kinetics of inhibition of infection was much slower at 4 degrees and at low sCD4 concentrations than at 37 degrees and at high sCD4 concentrations. In the absence of sCD4, attachment of virus to cells leading to productive infection occurred within 10-30 min. Fusion of the virions with cells started after a 1-2 min lag time and was complete within 15 min. In high-density cell suspensions (5 x 10(7) cells/ml), even very high sCD4 concentrations (100 micrograms/ml) failed to block viral infection during simultaneous mixing of cells, sCD4 and HIV-1. We conclude that the kinetics of sCD4-virus interaction and the competition of sCD4 with the cell surface associated CD4 for the virus are crucial factors in the inhibition of HIV-1 infection by sCD4. These results provide insight into mechanisms of viral penetration into cells and should be considered when designing new approaches for AIDS therapy.